Supporting Dr. Wilkie's advocacy of initial examination of colon and as much of small b-owel as possible by barium enema, he asked if it were not usually simpler, in examining infants, to give the barium by the feeding bottle, thus ensuring that the correct quantity was ingested and eliminating the chance of deviations from normal motility and appearance which might be due solely to fear, discomfort, &c. Commenting upon the apparently large amount of barium which was evident in some of the films which Dr. Wilkie had demonstrated, he asked what was considered to be the optimum volume of contrast meal to administer by mouth to an adult, prior to detailed examination of the small bowel.
Supporting Dr. Wilkie's advocacy of initial examination of colon and as much of small b-owel as possible by barium enema, he asked if it were not usually simpler, in examining infants, to give the barium by the feeding bottle, thus ensuring that the correct quantity was ingested and eliminating the chance of deviations from normal motility and appearance which might be due solely to fear, discomfort, &c.
Commenting upon the apparently large amount of barium which was evident in some of the films which Dr. Wilkie had demonstrated, he asked what was considered to be the optimum volume of contrast meal to administer by mouth to an adult, prior to detailed examination of the small bowel.
Dr. Wilkie (in reply) suggested that four ounces of a watery suspension was a suitable quantity for most cases. [May 18, 1945] The Significance of the Latent Period which Elapses between Onset and Radiographic Appearances By JAMES F. BRAILSFORD, M.D.. Ph.D., F.R C.P., F.I.C.S. THOSE of us who have intimately followed the development in ,radiology throughout the past quarter of a century can remember the time when the radiographic demonstration of even the igrossest lesions was not acceptable to the clinician: he preferred to be guided by his own clinical findings. By persisting in these demonstrations and iproving by careful follow-up of the patients the accuracy of the radiological interpretation, radiologists have now so convinced the clinician of the value of the radiograph in diagnosis that the latter has performed a volte-face. Skill in eliciting rand detecting early clinical signs and judgment of clinical evidence demand years of painstaking and time-consuming investigations: with to-day's rush and bustle these investigations are often lacking in thoroughness, consequently gross lesions are as frequently 'overlooked. Un- fortunately it is the radiologist, who, usually unwittingly, provides the conclusive evidence of this neglect, consequently there is a desire not only to use radiology 'before clinical methods, but to use it without the aid or knowledge of the radiologist. The confidence to do this comes from the fact that at most meetings' concetned with diagnosis, descriptions and discussions have centred around the radiographic appearances of well-established lesions, many' clinicians and students are taught solely on positive radiographic evidence of the grossest nature. Most medical and surgical textbooks contain a very small selection of radiographs illustrating only advanced lesions. Such radiographs are provided by the radiologist at the request of the clinician for the teaching and examination of students. There is little or nothing said in the clinical lectures or written in the textbooks of the latent period, the early signs, the differential diag'nosis or the sequence of radiographic appearances during development or as the result of treatment. Such knowledge can only be gleaneid by those who devote themselves to the careful daily routine examination of hundreds of radiagraphs -of patients about whom clinicians have helpfully indicated the essential clinical findings.
Because the radiographic signs -are astonishing to the clinician in their grossness, at a time when the clinical signs are so trivial as to be overlooked, there is a tendency to neglect the clinical examination and use the short circuit of radiology. But a negative radiological report can be equally astonishing to a clinician who has seen very obvious clinical signs. Failure to appreciate the limitations and qualities of radiology, or to seek the helpful co-operation of the radiologist, results in unjust criticism of the radiologist, unreasonable condemnation of good quality radi'ographs and faulty interpretation of defective and_ good radiographs. The radiograph is but a measure of the relative densities of the structures traversed by the X-rays-visibility depends on the contrasted density -of one structure in or against another of lesser or greater density.
A comparative macroscopic and radiographic study of such structures as the lungs or bones, the details of which appear to be so entire in the radiograph, readily reveals to the competent observer the fact that lesions have to attain a sufficient size or produce sufficient change before they will produce a contrast density which permits their detection on the radiograph-large lesions can be produced yet the radiograph will not reveal them. It should not therefore be astonishing to realize that it takes time before radiographic signs become recognizable after the onset of any assault, whether it be on the patient or on the pathological process by medicaments, &c. The latent period in' association with infectious diseases, i.e. that period which elapses between infection and the appearances of clinical signs, is well recognized, but it is not appreciated as much as it should be, that the clinical signs in the early stages of disease or following injurv may be very prominent, yet the radiograph will still reveal no abnormality at the site, and, perhaps, even less is it recognized, that after the initial clinical signs have faded, the radiographic evidence may still be absent or so insignificalnt that it may be missed by any but the experienced observer, and that when the radiographic evidence is well marked the clinical signs may be insignificant. In other words the radiographic signs lag behind the clinical, both at the onset, throughout the duration and during resolution. The duration of the lag shows considerable variation in different conditions. While we must therefore think of a latent radiographic period between onset and signs, we must also think of that positive radiographic period which exists between the disappearance of clinical signs and the disappearance of radiographic signs. In sonle conditions radiographic evidence persists throughout the remainder of an apparentlv healthy life.
Failure to appreciate this discrepancy between clinical and radiographic signs has often had an unfortunate bearing on the treatment of the patient. In such an acute condition as lobar pneumonia some radiographic signs may appear within a few hours of the development of the acute clinical signs, and evidence of improvement in the radiographic appearances follows within a day or so of the crisis, but the lag has no influence on the treatment of the disease which is following its normal course.
But there are conditions which necessitate a knowledge of the sequence of the changes and an ability to estimate the age and phase of the lesions if successful treatment is to be applied.
Following trauma to a bone or dislocation of a joint the radiographic signs of damage may not be detected for weeks, months or even a year or so, during which time the initial signs and symptoms may have gone and the unfortunate patient may be encouraged or even compelled to use and destroy the limb or joint. To give but three instances of types of lesions in which this has occurred:-Following trauma, to say the outer aspect of the thigh, the patient may complain of some pain or tenderness to pressure but the radiograph may show no departure from the IncOrmal for twoto four weeks and then an ill-defined calcium dep-osit may become apl)arer.t in the soft tissues which is then usually associated with a tender deep-seated tunmour and restriction of movement. As the trauma was often received during excitement, as in games or passion, it was overlooked by the patient and the progressive development of the lesion over a few weeks in a previously healthy person has led to the diagnosis of sarcoma and amputation of the limb. Following reduction of a dislocated joint, more commonly the hip-joint, the radiographs for some months have been interpreted as showing no abnormality. Because of the serious trauma the patient may be rested for a week o'r so, and then as the radiographic appearances are regarded as normal, the patient is permitted to get up, and is later encouraged to exercise the limb. The patient may complain of pain or discomfort, but, with the norm,al radiographic appearances, is told that, though as the result of the injury some pain must be expected, it is essential to use the limb; in some cases the threat has been given that a stiff limb would result if it was not exercised. As long as the patient retains his confidence in his surgical adviser he continues to use the limb in spite of pain, but ultimately, perhaps after a year or more, the progressive disability causes him to seek further advice, and then the radiograph may reveal ossification of capsular or ligatnentous insertions, destruction of the articular surface or complete disintegration of the joint.
But the most common post-traumatic destruction has arisen from a failure to appreciate the latent period which elapses from the time of a fracture of such a structure as the femoral neck, to the appearance of radiographic signs of avascular necrosis of the head fragment. Pinning of the femoral neck was done and because the radiographs indicated good anatomical position the patient was allowed and encouraged to use the limb within a few weeks. The possibility of the bone developing plasticity, which would permit the pin to cut through the femoral head and neck, or the walls of the acetabulum, was,not recognized. It had been indicated by serial radiographic examinations that this change did take place and lasted over a period of two to four years. The operative proceedings were all done, often without any consultation with the radiologist, under so-called radio-graphic control, butt the necessity for radiographic control of tre-atment as had been inidicated was niot appreciated by the rehabilitation experts and disasters to joints occurred, wvhich were nowv far worse for the patient than if no treatment had been sought and experienced.
There can he little more injurious advice than 'Work and still more work" givenl by the rehabilitation officer who regards each injured person as a potential chronic invalid rather than what is usually the case, a person anxious to resume his normal activities. Even when the affected part is protected to some degree by a plaster case such advice can be very harmful. Perhaps only those who have experienced the inefficiency of immobilization of a plaster spica are able to realize that. A more carefuil study of Hilton's "Rest and Pain" is desirable.
I cannot help but consider that the surgeons are to blame for these disasters in so far as they deliberatelv failed to seek the helpful co-operation of their radiological colleagues.
Obviously in any new work all the p-ossible partners in the team will have only their specialist experiences to call Upon: working isolated at the problem each would gain certain important knowledge in the other spheres, but this would be incomplete and misleading because of its lack of essential grouLnding. With reasonable co-operation of all members of the team, each contributing his specialized knowledge to a common pool and subjecting to common criticism, sound judgment would be reached at an earlier time wvith less danger and greater benefit to the patient and progress of the art.
No one to-day ought to wait for radiographic evidence of osteomyelitis before administering treatment, but it is done. As I have stated elsewhere radiographic evidence of acute osteomyclitis does not exist. It takes ten days or more from the onset of prominent clinical signs before the radiograph registers anv change. Treated efficiently at the oniset of clinical signs, complete resolution can be obtained--wait until radiographic signs and the bone may become the seat of chronic osteomvelitis, or the patient may lose his limb or even life. Radiographic signs of the infection mav persist for many months even after effective treatment and clinical cure.
In malignant disease of any deep organ clinical signs and svmptoms may be present for months to a year or so before there is radiographic evidence, but though there is a demand for earlier and yet earlier diagnosis, it is not always that the early radiographic eNidence of malignant disease is accepted. One of the earliest carcinomas I have discovered in the stomach I found in a patient who was sent for examination because of a vague indigestion wvith some tailing in health. 'rhe gravity of the three-monthly radiological reports over nine months was not accepted until a tumour could be felt and at laparotomy the carcinoma was found to be inoperable. Secondary metastases in bone may produce considerable pain for many months before the radiograph will be interpreted as showing confirmative evidence. Post-mortem examination of such cases will reveal far more extensive lesions than the radiographs indicated. Buit if there is one site in wvhich carcinoma develops, which might be thought by the uninitiated to produce radiographic evidence, yet fails to do so, it is the rectum. Because of an experience wvith a close relative I will not conduct a barium enema examination on a patient requiring a second opinion, when the surgeon has detected a carcinoma of the rectum by digital examination. In the case referred to, the patient complained of a sensation of a mass in the rectum with pain and bleeding. Expecting that digital examinations had been made, for she had had two surgical operations to relieve her complaint, I carried out two barium enema examinations with an interval of several months, but, in spite of every care, I failed to detect any abnormality. It was onlv when I insisted that she be taken to a surgeon for the specific purpose of a digital examination that an inoperable carcinoma vas discovered just within the anus.
I need hardly mention that there is a definite latent period between the appearance of clinical signs and radiographic signs in pregnancv. Except with the unfortutnate demonstration of early foctuses on the uterine wall by the injection of lipiodol, no definite radiographic evidence can be detected within nine weeks of inception, but as I have indicated, even the full term fttus may not be recognizable on radiographs in some cases of osteogenesis imperfecta. While there are some conditions in whiclh the clinical signs are soon followed by radiographic evidence, there are others such as cysticercosis in which the clinical signs in some cases occur onlv during the initial infestation and then disappear, leaving the discovery of the infestation to a chance radiographic discovery five to ten years after, when the parasites have calcified. Prior to my paper on "The X-Ray AUG. RAD. 2
Diagnosis of Animal Parasites" to a meeting of this Section in 1924, when I demonstrated the radiographic appearances of calcified cysticerci, few cases of cysticercosis had been reported; but since then there have been many, but, unfortunately, those clinicians who have become interested, notably MacArthur and his assistants, have been obsessed by the positive radiographic evidence of the calcified parasites and have devoted their attention to this irrevocable condition, rather than to research for the acquirement of knowledge wherebv the clinical signs of infestation may be recognized when there are no radiographic signs. With prompt treatment designed to kill the parasite when it is vulnerable, and before it has produced permanent harm, some good would result, whereas undetected they may produce symptoms continuously, even after calcification permits of visualization, yet little or nothing can be done about it, except talk. Though as a general rule the clinical signs precede the radiographic, we must recognize an important exception which proves the rule. Metastases in the lungs, and any other lesions which do not induce localized reaction, notably hydatid cysts, mav be shown on a radiograph in the early weeks of implantation, vet there may be few or no clinical signs until secondary complications develop, or until almost the whole of the lung tissue has been obliterated. Because of this radiography of the chest is essential as a part-of the first radiographic examination for a bone or brain tumour. I need here only mention that in the majority of cases of brain tumour the prominent clinical signs are without any radiographic signs unless we employ contrast media for visualization.
The recognition of secondary sarcomata in the lungs has an important bearing on treatment. As far as our present imperfect knowledge goes prompt amputation offers the only cure, yet how often is this followed within a month or so by the demonstration of secondary metastases in the lungs. As far as my experience goes it is rare to be able to demonstrate metastases within two to four weeks of dissemination. I base this on their demonstration following amputation or surgical intervention when I presunme the dissemination took place; but I realize from the experience that metastases may not appear for one or more years, that these early cases may have beeln due to dissemination prior to the surgery; which of course occurs.
The latent period is of great importance in assessing the relation of trauma to the development of sarcoma. Geschickter and Copeland mention five and a half months between trauma and radiographic appearances of Ewing's tumour. Personally I do not think it is possible to say, for I do not know what relation the one has to the other. Of all the thousands of injuries to bones which I have seen during the two wars and the interval between, I have seen but two genuine cases of sarcoma arising at the site of in)jury and in both there was a latent interval of about ten years between them. I have made it a practice to consider a lesion of a simple inflammatory nature in the first instance if the trauma and the radiographic signs suggest that the former is associated with the latter. Generally speaking the radiographic signs in sarcoma indicate a lesion which was well developed at the time of the trauma or the latter was so long before that conclusive evidence of its influence cannot be obtained. Because of the possibility of claim on this score it is important to radiograph every bone injury as soon as possible.
In the condition of silicosis clinical signs and symptoms may be present years before the radiographic evidence is sufficiently well marked to be accepted for compensation. It would appear that the lesion must have developed to a size readily measurable in a radiograph, which means very considerable irrevocable damage to the lung and invalidism before the clinical signs are given the significance they deserve. More attention to the early clinical and radiographic signs and the transference of the patient from the possibility of further inhalation of silica would appear to be the dc.sirable humane aim.
But it is in tuberculosis that we are confronted with the importance of the latvnt period between infection and the appearance of radiographic signs, for, as tuberculosis is an infectious disease, we seek its diagnosis and segregation as a measure of preventive medicine. apart altogether from the question of treatment.
Tuberculosis of bones and joints is frequently manifested clinically months, and in some cases years, before typical radiographic evidence can be obtained. The early radiographic sigins can be missed and mistaken, for, as I have shown and described, the disease is manifested by many different changes in the bones and joints. Auerbach and Stemmerman recently reported (July 1944) that "not a single correct diagnosis was made in 30 (25%) of cases with tuberculosis of the spine, though in half of these the roentgenographic studies had been made within two months of death and in several cases within two weeks". I would not like to think that so large a percentage of errors was a common finding.
The latent radiographic period in pulmonary tuberculosis is of particular significance not only because of the variation in the clinical types, but because the radiographic evidence of the disease can persist afLer the clinical signs have diminished or disappeared. The subsequent progressive diminution of the radiographic signs may be striking for a time, but eventually the lesion may appear to become stabilized. Unfortunately we can only infer from periodical radiographic examinations that the disease has been stabilized in the past. We cannot, because of a further latent radiographic period which elapses after reactivation, a not uncommon occurrence, say that it is at present inactive. \Ve may see serial radiographs of a patient taken at regular intervals for five or more vears which indicate healed lesions. Even at the next examination, requested before the routine radiographic survey because the patient has developed symptoms, we see no change in the radiographic appearances; but at a subsequent examination an explanation of the symptoms may be seen in extension of the radiographic signs.
The delay at the onset of the initial and subsequent attacks in the appearances of radiographic signs is responsible for the failure to recognize the disease when radiography is substituted for clinical methods. W7e know that a good proportion of the people of these islands are infected at some time or other with tuberculosis for we see the evidence at post-mortem and frequently by chance radiography. Some lesions in the lungs completely resolve leaving no radiographic evidence. This not only applies to small, so-called minimal lesions, even those associated with marked radiographic evidence can entirely disappear with conservative home treatment; this includes such lesions as are associated with the radiographic appearances of miliary tuberculosis consolidation, cavitation or pleural effusion. It is not uncommon for a patient to have a number of such attacks and yet the residual radiographic evidence remain insignificant, i.e. we cannot estimate the extent or history of the diseases from the residual radiographic signs. Attacks of pneumonia associated with pleural effusion may occur at irregular intervals. Between the attacks the clinical signs mav be absent and the radiographic signls graduallv cleared. Anv one of these attacks mav be associated with considerable extension of the disease, which mav be fatal. Certainlv the radiographic evidence during these intervals may be such that it would be interpreted as indicating healed lesions. We have this knowledge from the periodical examination of patients who have been referred for radiographs, but we know from radiological examination of patients suspected to have other lesions that the nature of the illness is not always suspected by the doctor; or the patient with fears of the disease, avoids seeking confirmatory evidence because of the stigma which is attaclhed to it with all its influence on his or her social and business life. In some cases the disease runs a rapi(d course and a patient, who previously was in good health and physiqtue, goes down wvith a severe and protracted respiratory disease which at the first radiographic examination is revealed as extensive destruction of the lungs, and no matter what treatment is adopted progressive failing and exit occurs.
Between the mild and the fulminating types are to be founid all grades of severity, some continuously progressive, some showing the irieguLlar bouts with free intervals, manv remaining healed after the first attack. Whenever the disease is progressive there are clinical signs. I base this on the experience that the earliest radiographic signs w2iich I have seen have been in patients who were either contacts with open cases of pulmonarv tuberculosis and had some evidence of respiratory disease or had begun to show such signs of enfeebled health that the doctors requested an X-rav examinationor the patients had some reason to fear that they had contracted disease: or thev wvere patients, who, previously well, had recently developed respiratory symptoms or failing health. In some cases where the doctor has not been satisfied with the negative radiographic opinion he has repeated his request at a later interval and obtained confirmatorv evidence. Unfortunately the negative radiographic evidence at onset of the primary or the reactivation is apt to be relied upon as conclusive evidence of freedom from the disease and no further request is made until the worsening of the patient's condition demands it, and then frequently the evidence of extensive disease is only too apparent. From the point of view of preventive medicine this is verv unfortunate for such a patient can unknowingly infect others. I do not believe that a patient can have progressive pulmonary tuberculosis associated with cavitation and fibrosis without some signs and symptoms and so escape detection at a sound clinical examination. If it were true that such conditions could escape a sound clinical examination then I should regard the teaching of clinical methods as a waste of tiune and advise physicians and stuidents to devote their time to a better training in radiology. Mly radiographic and clinical experience teaches me that tuberculosis does show a latent radiographic period and later in some cases a symptomless positive radiographic picture, the significance of which depends entirely upon the clinical condition of the patient.
I would urge that the practitioner's interest in tuberculosis be stimulated and that he be taught the significance of the negative and positive radiographic findings and that ready facility for complete radiological examination be available.
SUMMARY
In most diseases there is a latent radiographic period between onset and radiographic signs. The latter do not coincide with the development of clinical signs but lag behind.
The interval between the app-earance of clinical signs and the appearance of radiographic signs varies, not only in different diseases, but in different lesions and sites of these diseases. The clinical signs may have disappeared before the radiographic appear -the latter may persist to the end of the life of a healthy individual. Obviously radiographs during the latent radiographic period will reveal no evidence of the disease though it may be present-further radiographs must be taken at an interval depending on the condition, if we wish to obtain confirmatory radiographic evidence. The interval between the first negative radiograph and the request for the second which shows positive signs is usually very much longer than the latent radiographic period-probajbly because the first radiograph was of a patient with prominent symptoms ,which have shown some abatement in the interval-the second only being called for because of a recrudescence of symptoms or a failure of the latter to clear within a reasonable time. The radiographic signs also lag behind and may even appear to increase after the clinical signs have disappeared, consequently we have to wait to obtain radiographic evidence of the effect of any treatment. Finally a clinical examination is an essential preliminary to any radiographic investigation.
